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(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure the stable working of a vacuum 
pump for exhausting an unreacted gaseous starting material and reaction 
by-product gas from an evacuating treating chamber, furthermore to 
efficiently recover reaction by-products, to effectively utilize resources and 
to reduce the running cost. 

SOLUTION: This vacuum CVD device is provided with a treating chamber 
10 for executing the film formation of copper by a vacuum CVD method, a 
gaseous starting material feeding part 12 for feeding an organic copper 
compd. such as Cu (I) hfacTMVS as a gaseous starting material and an 
evacuating part 14 for evacuating the treating chamber 10. The evacuating 
part 14 is composed of a vacuum pump 26 and a high temp, trapping device 
28 and a low temp, trapping device 30 respectively provided at the front 
side and rear side. In the high temp, trapping device 28, unreacted Cu (I) 
hfacTMVS contained in the exhaust gas from the treating chamber 10 is 
cracked, and metallic copper is trapped, and, in the low temp, trapping 
device 30. Cu (II) (hfac) 2 as a reaction by-product is trapped. 
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m&hy-y 7^S 2 8 X 1/ IKS b 5 * TSiSS 3 0 T 
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i mmm 1 1 ms. ztitzmftX'Bmtfx tracs * 
x. Kfc^mzwimnymizm^&mmmk . 

-f 6fcft<0* 1 CO h 9 y TgSBi . 

miiM^yy°^>tamcom^mzm-f(>ti. ureas* 

RJE§iJ£j3c!Hj£ byyTth fctbnm 2 (D by-y 7*gS 
d C«rSiifc«Ha*»^5|sRJEO«fi^*i J: V 1 «S 

-t&7t#><D£S 1 <0 h 7 yr^St s 

2Cu (I) h f acTMVS- 

Buieiftasi: lute F54 --Kyrt coi§o»f*j&tciS{t£> 

it, *«WKWr8E*raS*»A><0*gJS<OCu (I) hf 
Mftt'l)SCu (0) ^S777t^^l<Oh 

MIS K "M .^>rsoai(i^mSS^IStt 4>ix, itrte H 5 
-f * V7**>£c0jWfc#y§£0C u (II) ( h f a c ) 2 
Sr<g8S£-£T, Cu (11) (hfac)2 *by-y? 
•fSfctf><OSS2<0 b y -yrmS.t Sr^Tf &MEC VDg 

S*U 80-300* COKHrtfftiik^at-f 

A. 

[ If&fl 6 ] ffilSK 1 CO h 5 ■/ 7"3S»a*. milec u 
(I) hfacTMVStgMLTCu (0) 

t tzvxrm* h tc h b 7 -y 7*gw sr a c t t 

f 6MSJR4 5 C£«tf>«EC V DgBfflXSft 

[lf^I|7] fFie^lc0h5 y7-SIS^ 2Cu 
(I) hf acTMVSfcfgf&LTCu (0) £if«£-tf 
&fc#><r)mm£2tit: b y y 7-gBtt$rW-f &£ fc frttB 



RlEJBttJftfc* h y y 7*1" & fctfjcofg 2 (0 h 7 -y 7*gg 

S«±<cit«$-itSC VDiftJifMi: , 
B?ISSaam*^*RKc0^4^*xfc J: V 1 S8jfc*;te}t 

Si 2- h 5 y 7*t l>*:40O3£ 1 co h 7 •/ . 

Mie«s^>-rcoajfflcosmss(=iS»t^a, 

>7-*^coEfr^coRjeSi]^^'X$r^$-tT. *co 
RJEKI£j£&£ h 7 •■/ TfS £#>co3l 2 CO h 7 ••/ 7mt 

I imm ] «E$ ix^^[*ITTOXfXT'?> 6 C u 
(I) hf acTMVS*JTiecO-ft^ ( 1) CO«t5(C 
RJELTRJS£j#BrC'&i>Cu (0) * 5 feii!iaS^±tc 

itm-ti> x o tz%2tifz c v D9mmfrt?&%.m<oc u 

(I ) h f a cTMVSt5j:^RiGai4J«fll3y^-C*4 
%faVm<?>C u ( 1 1 ) ( h f a c ) 25:-irtfm{*:$rSfm 
LT. £rt&m£coE;WcftS§l£-fi.7tabcoK74# 
V7't. 

Cu (0) +Cu (II) (hf ac) 2 
+ 2TMVS ( 1 ) 

[1**^8] ffiem2coh7-y7'^at;fcV^TCu 

(II) (h f ac) Zim&Z-tt&WJ&tfl 5-6 0" 

cnmmx'bhzt zn®b-r&ft#m4 izimnm 
ec v DmwtmMmt ayXfA . 

[|«*IS9] ffie^ 2 (Oh 5 7 7'HS*\ Cu (II) 
( h f a c ) 2 Z&m S -fe!" & /c^cO 7 •/ ^ISflgT'SS 
Six* h 7 •y7-^5r^'-rs £ b &ttnb-t&m&A4 1 
fcJi 8 tci£ttco*EEC v Dgiffl»2g^yXfA. 
{ lf*« 1 0 ] B«£<9Xr^*e«rK*4i«fc LTRJfff? 
it. KJ&kiMiiZ by v y°?htz*b<n by -, rmSX'h 

Mffitzffla&£Gi-2>ffitt<o/\''7i;>7b . 

fS^^ y v ^*c0-*c0iaogPlCB5ie^»AgP$rfi[a$ 
1 1 fc (cft!l^rcOBSng?(cMfe^#fffiS8$:{as§-a- 

hX5 tci5iE^ , 7 ^tzv ^-rn^coiuferangp^^ 

LT SE^Itglc^* § il?> S«C0 by-y 7-*tt t . 
mife by-y T*fccr>tfzm i: ttSSB fc co^co^' 

th<7)by-yymtb. 

sr/ie h 7 y 7-^«^H^5e^is(c.jDS!i-r^>7t:* , )cojD3F*^ 
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i m 1 1 ] mf!ai»KA\ file h y ••, 
mi^ ify^nxmi^xmrnz^^ x Ef8s#u m 

[ ftjfcJS 13] mile h 5 -y SB;* flCS-* 

[ 1 4 1 i?feiSRiHUR^a*«, mux mmsR 

I 15] mile K 5 -y T®mmm.-%falzrJTfccr> 
fiie/N^ izW&MBtW h y y Tl££ ZilftL?) 

ftrnx-mftifflifciz^i n-f h tztb<n>im%mmm $> n. . 
frie^'7>'>^rt(CBuiesftSPttJ: o^?ntSTLt 

MieigffittJ&^S^Mie^^^V^rtMSrfE^-^THti 
le b y y 7*i|^St=1ir^»*i*< fcAOS^ttteH 

Bute h 5 y ^-^KmgpTfiieafifcT) h ? ymmi^M 
mzmzti&xo izm&ztix^z z t zimt-t&m 

*ii l 2 £K8M> h77 rsia. 
[ MSB 1 6 3 miie^?SOtt*&4"{Cmiie h y ■•/ ?%m 
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^mzz<ommmmmiz&m^m%m£tim~/XTJ*ti 
±vhyy7mm.izm-rz>. 
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^ hit (=TL<D^$/ISnit@) * J iiALTVvS. 
^-•y7'rtc7)fi^tf0^i** J ?i3J:l/7 r >'N''f X^ttOi^jl 

[0003] i«0J: d 3tt*fl& JtfflKttftOMtfc: 
l5i.St<0i:L-C, ^SEUt^*— fficDT^S-^A 
Hfti.T^Sr^Jail»«^tfcL. CVD (Chemical Va P 
or Deposition : -fC^fflfiit*) mz£ iXm®£ftf8. 

[0004] cvDa^iotai^^m-rs^co)! 

fltt, HRtC*WIMI:*WC , * l 5. ntCu (I) h 

[0005] Cu (I) hf acTMVSli tti&X'fa 
«iSW?g«s-C-J)0. M5J±i>60° CXnorrtMMX 

mWM-%X-lb h. ^<tt70- C KLht'^^ 
*<Jtff-t-S»<7)T', ^SSrtT'til 9 0' CjSfflOlt«EM 

fflsa-c t M^i^s^^v ^^mmxis.nmmm±izm 
[0006] mmmt&mk tx it. fnuct, . /s ^> k 

■J-hfll^lllJttiJfCu (II) (hfac)2 

O^y ^ yXZ/Wt^ifc t^lfCpCuTE P^'» 

^n-cv^s. u>>u >rii^>cov^ixt,s?a-C'ia«5t:-j> 

tC. Cu (II) (h f ac ) 2lt#mz3 50" 
±*>Wv*fi*«: J MSfc CpCuTEP(aH§gE*'8 
0- CT-0. 01 Torri:^J»C«E<«iWMc-HJ-«:»E* 

[000 7] ^iX^OftfJO^ai-ft^titlSLT. c 
u (I) h facTMVSIi. JJELfc J: 0 (CfR#:ttl& 

■c**jSfc. fc&f$.m*sjmxhh*x\ ^nx-hh. 

[000S] JiS. iBK^ffM-ri»^<7)CVDt L 
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X, mKCVDrfUmZtih. M^XyTlzXiX. C 

X o %mMcr>% ^Vy^i X> rtfli^Ztc *> X % X \ * 
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[0009] 

Cu (I) h f acTMVS<i«^(7)fiSi:^flfcoiaJS 
* 5 3S^ t v » 5 Sit 5:* LT u h KK Z OSit C V 

[ooio] n&tfyyftcD&m&m^b . wisa»6 

^^tLT^Jt^RJtB^Cu (I) hfacTMVSA* 

[0011] d&<K*££>8(t.|>*:tf>lc. jltt|g& 

4 w t «»if*»r88T\ &E#?l5(;:ff £>o # # 
u ( I ) h f a c TM V SO^fHWr U &gffl##r 

[OO12]^0. Sfi^CCu (I) h f acT 

Mvsjffli^gffcvDCfcv^ii, ss^yrrtc 

3l£&£it*;*afcCu (I) hf acTMVS« 

axi/^-m^mmizmii-^ ztimtbxmnx-bz. 

[00 13] tfz. d^CVDtli, Cu (1) h f a 
cTMVSKu (0) i:Cu (!1) (hf ac)2tC 

«£±j£%i?>cu (o) ammmf&izm^ti 
hi>cD<7). mfA^z^tihCxiWrf-^s o%£-&tffcm 

m&ffllC u ( II ) ( h f a c ) 2iimm^^h.Xi3 

[0014] *^Bjii, ±te^ct 3$risjH.6fc:**"c$r 

X*gWtcoGMm&£Vy>->7-3X hco&mzitfr 

&xoiz uzmmmmaxx/M^m^x^^m-t 

2Cu (I) h f acTMVS- 

mzwmm tmnvyixyrt co^mmmizim h 
mwmzmmmmfrbtt&mnc u (iihf 

acTMVS^?:. fr-?ZC0fti£'Z%.m$M:X , RJE 
4Bg^T-S>l»Cu (0) 5rh7 vT-r^^^l^h 

5 y rga t . wk k 5 <+? > r<r>\am<r>m%mzmi 



[00151 *»>Bo«*ioi«Ji. mwxt lxcu 

(I) hf acTMVSfcfflV*4«£ECVD(C*JWt. 
*RJE*)C u ( I ) h f a c TM V S^gS'-K^TCA 

fcftfEU SfcfcttRJBM&SllrCifcSCu (II) (h 

f ac ) z^m^KmsRLxmMcoMmmaxx/y 

y - y ?a x h OimZlXfrh X b tz Ltz C V D^Sffl 

[0016] *%HSc0flllOB£i<J(i, JftS^J: 9#m£it 

«acajfC'^ h X r> iz Ltz hyy r^S5rS«-T-i) - 
tizhh. 

[0017] *^c0ffiOBW(i, h y 77Lt*ift 
< 6 «t 3 lz Ltz b y ••/ rmWZm 

&-rz>zt\,zhh. 

[00 18] 

mz^ *$twcr>>)mmm±. ®g.ztifzm.piX'M.m#x 

■fhtzVXDm \Wy -/ymSb . ^7V)£ii 

[0019] ^Bj^jaiig®i. Aswtcti, ^mm 

[0020] *JHB<0jSEC VDSElWMtffiSISl^f- 
Ali, «ff$*tJtSrtT-J!S»^X'C-*>SCu (I) hf 
a c TM V SA«TIE<Ofl?56=* ( 2 ) d CSICLTS: 
B&J8MX'$> hCu ( 0 ) ^'«3taJIS«±tcJtS-r ■& X 

oiz%ztitzcvDmmmfrt>*&.m<r>cu (n hf 

acTMVSfcJ: t/RiegiJ^t^^'XT-S) h 

Cu (II) (h f ac ) 2$r*tfMf*$-»f^.LT. Srt 

•Cu (0) +Cu (II) ( h f a c ) 2 
+ 2 TM V S ( 2 ) 

£>*u milv^4*>Tfrh<r>%ww&<r>c\i (id 

(hfac)2 $r«ffi$-lt-C, Cu (II) (hfa 
c)2 J h 7 7rtS^<0S2«h 7 y7lft 

[002 1 ] *5tW<7}C VDSSBfflXSSaW^X-f 
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JEtfOCu (I) h f acTMVStfO^^, fr^*(D%Sk' 
&%.m2-£Z>o£X\ 18 0-3 0 0* C<r)$mnX'S> 

too 22] ztz. memiov-y vTinwit. cu 

( I ) hfacTMVS if09S& 

imm&ztit: h y vrtmtirtszttm* u\ 
coo23] n£xyy°nmm'&m^&.%*%.wcoh 

hy y 7*thtzth<7) hy>y TSBBT* o 
M*imzmmZti&ffi#cr>byv7-*ftk. ffiiihy v 

raw k , Mi e h 5 x rgp« «r»jeoa*tcj«R-f & * 

mthtzfrcn h 5 y nmtristt hyy 7*mfiK*> y 
y^(c*|ji^rtgt:ll*$nstf«(^oTv^. lutein 
Jft^Sti. *f * L < "il-ife h7 7 r^ftftfM i: milE 

[0025] *2^yro^ST'figffl^It{i^*»Bfl<Oh 
3r«{fc-&»£ h 5 v &*:tf><0 h77 7JtBT'£> -5 

•c. tfy.mAnktfxm&akttL. iuie#*#AP 
fc ma k vMizfixmnzmix tc *^*> ^* 

>7k . BulE^^^'>-^T'BuE^jiSSlc?SoTieg 
* $ ■& T^O&etffi?- I,h77 r gPtt t . ffiTf e h 

100 26] ^coh^ yr^aufcv^. wci^^r 

miihy •yy^mtmwj^nz^mmitzw.mmf:^. 
mzRftmizfov hXoitZLx : J?-f? mzmsz tifz 
h7 77i^, mmwmk^wfWLiM^ 
Ms h y -v rwuzmmmzs-i itab<ommmikm 

•y7-«^tt^$ix^B5l5lii?S*^v^^(Kv^(c|iI{J: 

*h7 •,m£fiib'>x35ti&-hhi -j %mf&x'S>h. 
mmeom^'pizm^mb'f- izx ^xma \-y v rsm 



[00 28] £tz. fl\<7MWk LT, SiEh^vraW 

m:*n? ixnimx'%immz3&ii-h tnhnims 
mwhti. mm'^i;>7Mzim£.ft&tt£ 

$iiT jST Lfc«TK*»«0 h77 TlgS-JRg-r SJSfr^ 

sanwe k 5 y r«iR*a5(CHiiiEm?s&ai< tzvxvmm 

«*gS8$r* L . lute h y v y-WmUX'mWm^ V y 

•77^iimimmzmztih£o%m$Li>wmx'hz>. 
[0029]£<7)h7-y y^mx'it. ^mt^viwwg 
kmmim&8i%*>ixh. vy-v-rumt. mmv$izi± 

<$%IZ&mkL. ®MmzlitoiEi : $:<£gki-Z>. Z<V<§ 
9 k MS 5: fS#*^*Wtctr o tzihcoif £ L v WB 

it. mzhy yywmzfmiziitiiiZtitiMtim&zwL 
<t. miv y vT&tiizmmGmtfxzmmzit&mii 
G&mco&ftzmMm&mmzzz l . Mie h 5 ■» rgu« 
L*l5f ewts<fci^£i5ie^Ti§fj? $ -a- s^»± 
jDiafflo«tts^irjie^«sfflss'cSE-r^B£-t-$> s . 

[0030] 

[ 0 0 3 1 ] 0 1 *ft.wv>-m&miz£ zm&c v 

D^BO±^^2:^W(=*-r. ^0«ECVDgl 
«i, jSECVDjfe(cJ:o-CfflcojSffiiSr«dfcy><0«uia 

lot. 1 <mmm 1 0 tc«s^ t Lx^mmft&fa 

fciitfCu (I) h f acTMVSJMt SfeAW 
H^^X«^gi5 1 2 k , SHI 1 0 $r^2^l # UTSf^ 

[0032] ilil 1 0 <i. «JE^rfig=5rKS^-r W**- 
<o5S: 0 . «»^)«f'*fc:tWBffl«Sfc i: ^.{f ^^->xyN 

xao. »a+«^*»>x/NW«rj9fS<o«i«iaiSK:ai 

[0033] jiraS 1 0<O±giUC<±, ^cOii^TL 1 8 
a£lTfS^7U£l 8jWRftS<t» *<0±*Bfc:^v 7r 
g?2 0*<ift(tA)ilT^S. OtOScOtfiJtliH 

<ff>ntv^|>„ ftttaiBHSX (H^-f ) «t0ffil : 2 
2?riT-LT?SP^« , ^ > :t^(f?K#aS«t&$ix, ja 
SSI OcoMffi*>MoigjKlcPSi$ix?>«k 3CC^:-5T 

[0034 ] Kfl/f^fltlWW 1 2 (i. Sf4^C u ( 1 ) 
hfacTMVS Zmfctt.mX'St%1-Z>®ttk . C u 
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(I) hf acTMVS£j9r5e<?)iS.K {tztz.ii60' 

tttLX&O. SMtLfcCu (I) h f acTMVS 

A- U 7#XfcH«fc:jJr**IMf 2 4 £tf Lrjass 1 0 

[00 3 5 J Cud) hf acTMVS^ 
^•fc&iWIthtzMZ. $4>(CHh f ac^TMV 
S Z&Mzmz.tzm.-£ttmtz ttMCn ( I ) h f a c 
TMVSO. 4%Hhfac2. 5%TMVSfCup 
raSelectj (BHte l/Cfc J: 

[0036] XSSMI 1 4 li. SS^^r 2 6 i: . * 

b 2 8 a x vest h =7 if y m m 3 o t x mm. z nx v % 

f 3 4 £tf-LTSi§ h 3 7rgI2 8^«AOl:S 

fsm 3 6 LXM&#>7 2 6 OtfxigAnicS*!? 
il. XS^>-7-2 6c7)>yxSfaiP*^^3 8£:frLT 

h 5 y r^B 3 o <5o#.x mxnizmwtZtLX^h. 

(Sffl b 5 -y ma 3 0*MfJ*i»aiCUi. #t§V^4 0 Z1t 

Lxm%y-7 hiMmwmsmtzmmznx 

[0 0 3 7] M£X>y°2 6li, YvAXy?frtot£ 
0, SaSSl OOSrtSrFJr^E^itcMiEL. 

m$m-rz>. mmfcttmibhtzMz. v?4xy? 
m\mz\&ii.tz{mfm.<F>xi]-*>v7-x9iY:>r 

WthZbhX'Zh. 

[00 38] SiBl>7>yT2£B2 8t;L 0frt> 
^*£J£<7)Cu (I) h f acTMVSOASr. 

(0) 5-f-7-yr^^>i9tC«^ixTV^. L*:rt*o 
T. K2^>7°2 6K«. RJEBI4«tt^-C*ftCu 

(II) (hfac)2S>Cu (I) hfacTMVSH 
-aWMm-fcH h fac. TM V S*<0/r^tf»t*«f l# 

Cu (I) h f acTMVStiHSfWCoSAL 

[ 0 0 3 9 ] fiffl f- 5 yr^lB3 0(4. *St&y7 2 6 
*^<0^<*«®cOCu (II) (hfac)2 

Cu (II) (hfac)2 Srh7y7-rS<t^ 
KfltJfcSflTVvg,. cntCiO. JI^t=-&^ili.Cu® 
^5 0%£^tfS^J4b£9%J<OCu (II) (hfa 
c ) 2«HBcS y7°2SB3 0t'iRftt^<ilHliR$ix. 
•JIM 9 'J yfizftZtiZX o lz%-?X OS . 

[004 0] ^IC. C10«ECVD^B^ffl5-|jiBfl-r 
i>. 

[004 1 ] WMmiO<7»* v7T&2 OKfi. H£f# 
1 2 i 9 JlfZMMK 2 4 5r:fr LT*-v 'J Ttf* 
fc -lit HfW<0C u (I) hfacTMVS #2lA 



Utih. MXZtltifiXtt.. 8(^)51^711 8$: 

I->r. ^-^giJSfcJ:^-^^i.T«B^l 6±tf) 
if^tt^X/NWCDKi&tttt^fl.S, . 

[0042] sag*, imm. 1 o <oart«Kffidf >r2 

6(C«t-9tm^OE^!tfci(f lTorrKMjESilS. & 
S&l ei-C^HWfc^x^Wtt. ©S^t;rt^$ilTO 
h±SZt-?l,zi;'>xm%.<7)Km&mtztiUil 9 0' 
CjS)3{iJD^$ixl>. ^ft^xyNWOSlSKiJK^fttt 
WvIgfi^Cu (I) hf acTMVSIi. «?X 

(2) COX 0HZSU6 (KM) U fcm£j8M}X'$>Z>Cu 

(o) *^xyNa®tcJta-ri». xaaai ososffits, 

xlB<oaSI«fllCJ:9Cu (I) hfacTMVS«g 

^m^&tzt m 5 5- cttmzwctxz . 
[0043] mmm 1 o mcr>±ii^mx-±& trz^t 

»«i4MtcsBRsn4. ttiz. fcmm\§Ltfi,mx'h&c 

u (II) (hfac)2,IW^Cu (I)hfac 
TMVSMHSML^Hhf ac^TMVS, fci 
t>'*RJE<?DCu (I) hfacTMVS^MlWi 
£ W&n 3 2*^Smt3 4 5-ii-5T^jS h 5 ••/ r^B 

2 8tc^*>iii. . tfc , &mtzm txtttf^m 3 4 tsaa 
gi ocr>mMtmmizm?&ci&fg.tz tin 5 5- am 

[004 4] ffiiah5vr^B2 8(i. «AL7t^t 
iX+OCu (I) hfacTMVS^?: 

»Cu (0) $rtt«i/v:«f+«$€Sh7 y7*S« 

t . n 5 •vT®tt£mfe<7)&.mi&mtztiuf&-thfz#> 

CDt-ftZffilXl^. 

[0 04 5] ^iSh7 -yr^B2 8{CtJV>T- ZCOKfc 
S&ttziibyyy^mtl 8 0 — 3 0 0* CO®Hrt 
t-fcSO^M^tv^,, 18 0- C&ffitzt. fiLXLtztf 

xtfvy >v?'mt*&m-&mz±.mt^ ( 2 > 

IE^^{Cfl^-«:-5.0A { liL<^: , 5. Cu (I) hf 
a c TM V SA%f A>WA,tgiOS2,-Kyr2 6fl£ 
fttt-Sfc-eil*^-!.. 3 0 0* C$r|3i.?.i:, R 

C^ilSi: LT(44^V^<50£7)C u (II) (hfac) 
2^^-»* i itff L"C L£v\ f*gO(RS b 5 y TgS 3 
0T'JR**/S{ilHllRT'l' I.C u ( II ) ( h f a c ) 2<T> 

[0046] iOftig h 7 8T*«, h 5 77 

y yrmizmwo&ntz t lx^z 

t. ±Hit^ ( 2 ) CDRfclzmtk (incubation) mS 
h^yr^figfflL^T Uft><coffliZZC0K 

mtfmnt-t-r. mjcwc u <d hfacTMvsa* 
t-77 TUVi %mm <o lx mzcDMQ* > ~r 2 e kssa 
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mmuzbixi*. ®m®.£<imttziitfm-f&z 

»WlTttgW>*2E!K>7*2 6 HA D&A, * 2 6 
[0 04 7] Siah7 yma2 8{CfcV^T, h5?7 

±MHt^& ( 2 ) cD5Lmcr>mvimm$:%< u s^cii 
h?^ rmntfn b m as l*: t osMBOflas**- 

[0048] Si8h5 7rgl2ST'Cu (I) hf a 
cTMVS eo£g& ttzit^b'^m^it tziim/tz (i . 
^t3 65riioTK2--K^r2 6tceaA$ilS. £<0 
mx^tLim%^^<r>±tz^mWiC u ( II ) ( h f a 

c) 2T-J)'), *<9*c7)ASS#(±*!tflS 1 0f*lX\ W) 

h77 rsis 2 8 t <r>x-h 

[0 0 4 9] ±M?.Ltz£o<,zn£X>T2 6liby<<#: 

ftmzh&w&coif^Ztfhz. K^-r^xm, © 

AL^^SrSfaiPlHI^ffL^SJ: olztxm&t&t: 
ftmt X'C u (II) ( h f a c ) 2£§vtt#yBU;:*f 

# h J: a &isj& • E^^s-^r tT v^s . 

[00 50] 02C, Cu (II) (hfac)2«I^ 
*H)5^K'(i, *^>7-2 6rtc0iSS 
•E7J#?|j£/ii:;ifcf6 0" C(0. lTorr)~15 0 

• C ( 5Torr) CD&WftlZl&.bbX Ltzifi^X . M 
■£X>T2 6 trCC u ( 1 1 ) ( h f a c ) 2ti<mm-t& 
Zbit^\ tfz. Cu (II) < h f a c ) 2<?)#8?i& 

*r.^;py-x^-^>7°cOF* : I^S«±ji^3 0 0* C 

a±.iztc&z bimwzfr, ESEtfvr 2 6f*rec u 

(II) (h f ac ) Ztfftm-tZ&W&c^. 

[00 5 1] ttz. Hh f a c^TMVSIi. HJlEfr* 

. ^ ti h <r>mmm t x >r aii*> ^ an * r 

(IHlcliKSSf^l 4$riitT) m*«©S-*iM-C- 
[0052] y±<r>£oi,zLx. KQtf yy° 2 6 I-jSA 



[0053] BS--KV7-2 6 «t o^ajsn^«f^'^ 
li. S^3 8^il^TftiSh7 y7-|gS3 0CgiA$ 
tlh. |3d2t;:jjrf «t Cu (II) (hf ac)2 
iSJK* { 6 0- CT«. iftlTorrKLhT' ( 1 OTorrfcl 

±X'itmmiz) ®«j«®ic=5rs. s2^>r2 6<ostm 

M^E^Ui^KK 1 1 1 0TorrlU± (ilfcli 1 0 OTorr 
IXh) \thhi)^. (Righ7-y7"SS3 0T-Jih5"/7- 
SP«<7)iSJK5r6 0° C JSTK-** Z b X\ Cu (II) 
( h f a c ) IZW&ZitX b y yZTthZbi^imX' 

[00 54] fflagh7yrgS3 0Kfc»ti><S8iiSg£ 
tzltbyyTiS&li. 15 — 60" C<?)®mftlZJb&Z 

btmttw m2com$ii&$im^Bnt>fr%£oiz^ 

Cu(II) (hfac) 2(i«a, maizK&lib'IMte 
izKO^TK. m&co#yy-iiim<r>l±jj&mX'&)m<?>& 
^Cu (II) (h f ac ) 2<DJRJfe£frd£:(i, 1-77 

U 15* C^jS^T^aiLTt^Ii. /ciixtf h77 

iS Ltz b £ i,z%iVmA,X\ hyy rrtSStfSnEtfcJBU;: 

L^*>'ot. ^ffl£0TISiaJS5rSlSg« (15* C ) i: 

[0055] <Ba&b7-yTiilB3 OtCiSV^T. h?77 
gf«<0«B (^fci-^Xiryu-X) tfby yTffilzmft 
LX^hb. ^ICCu (II) (hfac)2S:Sf$ 

«^ L WAZ . h77 r^B *5Si5, ^-ffc L T . 3 > ^ 

•y Tg|5«CO h7 77ffij7 7 S^flgT-«S-r S i b TiS 

[ o o 5 6 ] ±i£ Ltz i 3 1= . *mmmnmKc vdiz 
mx-ii. mmmi ot*]X'JWMtfz.<?>c\i u ) hfac 

TMVS*^3«*:'7X7NW±T±ie'(k^ ( 2 ) <0 i 3 
KRJC L. RB4A«rC*4Cu (0) *>'->X 

/^ffi(Clt»L, ffllS*^B£$il«.. SJESi]^B£!iftT-J) 
SCu (II) (hfac)2^*RE(7)Cu (I) hf a 
cTMVSli, K2.m$x&l 4s\%mzti&. 

[0057] S2gtma5i 4iz&\,*x. na-mmi o*^ 
emsMfxii* ?crm<§,by-yT$im2 8izmx2tL 

&. %&by<y7-m&.2 8X'lt. 3r^^JET'C u 
( I ) h f a cTMVS^fttA 5 . *>o-?-cO?&f* 5 S:iB 
U *ftHL^SIHCu (0) <ih5yr$h.S. 
h77 2 8 h y y r^«*^T'fHfi£$ix, i 

tzittifimm&znzti&zbx-. c u <d hfac 

T M V S nmtM *5 X V&W,$[<DW.m& b y -y TCO^m 

fflti&fXOM'S'tHz'iitchti. ttz. m&Lfz&mmco 

[ 0 0 5 8 ] «iS h y ••/ r^S 2 8 frt><T>m%tfMZ. 

b y 4 xy7'frL>%z>nQxyy'2 6izi&AZti& . z 
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<?)®.XZi\Z,m%#Xlt. Cu (II) (hfac)2^ 
Hhfac, TMVSmn&'&tfXTh'O. Cu (1) 
h f acTMVS5:5l«WC^t'V^V^. Lfztf^ 
t, S2^r2 6rt{:Cu (I) h f acTMVStf 
%LK-t&Zttf%\>WX\ Cud) hfacTMVS 

[00 59] m&#>? 2 6 (C4$A$il*:C u ( II ) 
( h f ac ) fac, TMVSf^li, X 

[0060] J££X>7 2 6 frh<nW%tiX\m : & V y 
•/7°5ia3 0iC^A$ilS. i&iE,hy-y7°mW.3 0X' 
(±. Br^^fclU'E^TT', Cu (II) (hf a 
c ) 2tf®m LXhy y 7°gW*(C h 7 -y TZtl& . h 7 
•y r&ttcr, hyy 7'ffi£ 7 ••/ mffitii* 3 — r ^/tl. 

U ^«iSV«tCu (II) ( h f a c ) 2£0!R 
X'$&. HllRUcCu (II) (hfac)MCu 

( i ) h f a c tm v s z k \t\mm®%x' 
[0061] tea. ms^-rxoiz, n£.vm&i4 

com%8% 1 4 aizMLX. m&.&tz t US # 2 

h77 7'SSB 2 8 2 fcliffliiS h 7 y T£E 3 0 £/^7- 

4 2~4 8**M/tJtf«fc:««EU JVfflOtf) h 7 y 7°SSE 

•y7timtJ:^(f, Jft)8«^£ib*>S.r h5-y 
7^^5rffi.^>. 

[ 0 0 6 2 ] 04H1 1 3£o£ . ±KHMfifiJW 
j£EC VD^EKiittSaiS h 7 -y7'^ffi2 8£?zim 
iS h 7 y 7° 3 0 t LT«ffl*Ifig>5r#fra?) h 7 -y T2SE 

[00 6 3] 04 (C, glgh7y7^S2 8fcLT»iS 
=5:31 1 <0HJ£CTtw Uh77 7-i£E<0fi§j££7jrr . 
[0 0 64] £Oh5 7:/SSWci5Vvc, r\*?iry?5 

LTOMH»5 0a«:#JSU 0 aCtf** 

□£W5r < h 5 y 7-#tt£A/JRJiJ L □ £ 6 J: 

[0065]A-)x^50rt(:ll ^iiiO-HIO'h 

yUAmfrb%&t-?*fa5 21)W®ZtlX^Z> . t 
-?*#5 2<0-i8igB <*Jigg&) 5 2aii, tWifV? 

5 0?>PJggB5 0 a^OJ: Olfc^(6lHffl9lcRI8itt{C^ 



h-^*f*5 2c73fli!«gS5 2bti. /v^'V^SO 
Ofltffffi 5 0 b t Httfc, fflK»*ttfc1**# *STB! 

[0066] b-^*»5 2c7)Pa5(cli, 

^7>f-yis*^^'i>^3 w /us 4 iiT ^ 

[006 7] t-^*»5 2^»:li, til**)-® 

v>hz^mv>mAffiMzmf&ztitzmm*L>%&hy 

■y7-*{*5 6*VN<7^*y^5 0*3 <fclA:-:P2Mfc5 2 CO 

h777**56»-JW(tl|») 5 6ali, R 
SttK^aJLTtf^A&fcJ&ftU b-^*«t5 2(7) 
5 2 a ftKO U >7frhtc 6 5 85r^> 

LTtfASftS. h5-yr*f*5 6<^fl!j«a5 5 6b(i, 

^»aj«*»«u, ^m*^h7-yrwgp (&&-$-£ 

[00 68] hy-yy*W5 6<r>nmtei.. ttttfo-fh 

-tt<7)ftmwfr^ztv?txmjitoizm%%fflffizgiVx 
&mzmjj<nftmmzm^xz<D^m&X'm&tt> y 
a y#cr>mmfrt>%z h y yyme oi}<mm.^mziR o 

[0069]#b5-y7^6 OtfOMffll^Ji h 7 y 7** 
A>'ot. ^'^.^AgP 5 6 a J: 0 h 5 -y 7°*«s 5 6 flic** 

A$n/c*'xi±. xm*^tamizm^xm^ hyy 

yis.6 0 izmm Ltctfti&hy-yTlfceOtttforfhY 

y yyzkikssnnmmkco^ &£vmm®-r?>hy 
•y-rmeo, 6 0<?)mi,zBi8.ztLX^z>ytv>xffim 

CDtiXim 6 2&MiX fix® ttlgp 5 6b IffltCftJt & . 
*<D[|L f^K&tSi^H, #h7 y7^6 0cO«ffifcJ: 
l>'H5-yr**5 6c7)rtM® ( h5-y7W) tcSML/c 

(*SI)5fiW|-C'(iCu (I) hf ac 
TMVS) tfRJBttHiftmLX . RJEMft (^« 
«1) *5h7-y7-®±(cita-t.S.<J: dlC'Sro-Cv^. 
[0070] h5 y7'*(*:5 6tC{i. iSS-ty^i:^ 
tf 6 4 ^SBtt^Ifigtcro 0 #(t feit S . Z co&MM 

ix lx ±jr t - 9 mm mfanvmmzwsi $ tix v ^ h . 

^5 2A^oh7 y7-**5 6ec(E^ , 9, h7-y7*«J5 
6^^L#h7-y7*«6 0A«SiXS. I?it-^$ijffll 
giJti, ^€W6 4T'^aj$^Sh5-yr*(*:5 6^:V%L 
# h 7 y 71R 6 0 c7)SJg#m5£tf>RJBfi@;fc feJi h y •■/ 

r ; &mz-&tz> £oiz. mm&te 5 4 ic*t-r s 

&Jl$WW-tS>£?lz%^X^h. 
[0 07 1 ] h777**56^MS56bi:li. 
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y y -J 6 8 iftz t ttiO 0 >?frt>%l i/-)Vmt 7 0 

v y a y^a^siM 7 2&mmmzm n m 
[oo72]^coh7 v7mw.z±mktm<r>w&cv 

tzXolZl 8 0-3 0 0* CcOiEffl|*|?ti:;t{f 2 0 0* 

coiam^D^Six.?.. ciixtio. saasi o j: 

t>tlX $ tzm%^^ifi 1-77 7**f* 5 6 rtcotf.*^?! 6 
2£fflj@-f&[gH::. Sfm*'xC-g-tiiT^?.Cu (I) 
h f acTmVSWby-yy'meOcomWtiXVhyv 
T*ft5 6<r>mffi (hy-yrm) MmLXlMim 
( 2 ) <0<k dKRjE (#8?) U RJ£^M3<0&Sffl 
Cu (0) A ? Kih7-yrBp±CJ«S^^<dS»-ri.. h 
y >>/ T*ft 5 6 ftOtfXim 6 2liyt'<J >*m&X'$> 
htzlsb, Cu (I) h f acTMVSfc h7 y7'ffii:CO 

^TSi-CfcCu (I) h f acTMVSIl^tl'c.f 

[0073] h5-yr®A^t-ffl^$nT^&^ 
*\ Cl<7)N7 yr^S^«ffl{l3feB$*^Cu (I) hf 

•yTSK&fftc&^u Mfr'ftfaK&oTV^. 
[0074] hy v7'*fo5 6}5iiVhy y7°WL 

6 0A*^Tiirti8j££itT^?><OT\ ^5»tt(ct-r 
<'ilTfc*5, ?I^3^5 4ft^Lt-;y-2fs:tt5 2a>£> 

S. 

[0075] ZLX. $IM<£7 2fcitf7 7>>-'6 8£ 
MD^-tZtX'. s^i»-7'50t3&1ft-?*W5 2 

7T£6 0 att*&£m'£<» &mfflcOit« 

s fciiimwm Emx-mi^ > lshst & . n 

5 >y 7 5 6 * « h 7 y 7l£ 6 0 COimftm £ WL 

[00 76] ^^APi$i^faJP2:^-/P-rSO»J 
//5 8. 70(±. HX0HL^fflS:-CKffi«-eS>5. ft 
(C. ^«AncOOyy^5 8(Cj:oT» #X*SAPC 
«AS*lfc#X. tCh7 7 7^^Cu (I) hf a 
cTMVS*5h7yr**5 6tt-^a!«5 2tORg 
IB|7 2(cAD&'k i S:V\ UrtfoT h7 y7*##:5 6<0 
WSBKf^yrttfUOCu (I) hfacTMVSif 

ajSWCIi. ^X4>tCt,J±^Cu (1 ) hfacTMV 
S iMt * ixX <±t >3rv UW*X P£f?>1 7 2* #.XdSS8 6 2 i 



SSISii-Sfllricfc U h7y7*#tis5 6<0iflft£ig|',t;: 
LTV 

[0077] h 7 yT^ft 5 6 7 y 7*^6 05r 

•y^m^is^^^^tsrfigT'ft?.. -ecT)^. - 

t < $ fltz V y y 5 6tfzlthy-y7me 

o icfc wc , y-mizttmttzmmmt 1 1 tcti& 

ClhT'. h 7 v^jfiWOllttWi^WC** . =5rfc. ± 
fgco J; 7 tc$m<r> h 7 y 7Woi§£{i, ft^fig^rS 

m-hzttfx^h. 

[00 78] 05 tc. S2cO^J|WcJ:i,h7 yr^fi 

<ofltj££^-t . i co h 7 y Tjist±±ies i mm<r> v 

7 y7°aiaiC*jV>-C h 7 yr**5 6l*I<7)|i^S-^L 
^ t, coxh 5 . ft!itf0«-g5<i±iem 1 SlifcfiaitfO t co t Ilia 

[ 0 0 7 9 ] Z<?>m 2 omMmX'lt. hyy 7*ft 5 6 

<vwiicr>ftm®i l zzii?tiwm?>i%®z®mitzmm 
■t&xoiz tt^co h 7 y r«[ 7 4m&mzm%.<n 

at < , ainfflifcrt4»-jTadiMc/jNS < x o iz 
mstLZtix^z,. 

[0 080] 06t^-ti7(=. #K7 77«S7 4l:(i 
ife® (CH -5 T ^comm. 7 4 a #t&tf A>ixT 0 . il 
m7L7 4acO/\@{iAnfflS-C-fitA#<. ajPHKVK 

»?L 7 4 a fOfiaiS J: tXffl|S*i«- 1^777174 T'SSr 

[0081 ] h7v7**«c56rtT-^X3»A«5K:*tiifi 
Uh777«74' «. 0*cOJ: 3 (cBffffi^ «jWiH3J 
mzW&&ti.X\^Z>. c\cr>Y y-y Tlfol 4 ' IZ&^X 

Jg^^ii, ?HBK0— M<0l4ffiSS7 4 c' {c(iii^?L7 4 
a**^$ixTV^v>. 

[0 08 2] ^^SAPiO^ASil^^Xti. S^lZ 
^CO h 7 y 7"^ 7 4 ' T'Effl$ft.*:A-y 7 r g(CA "9 . 
f«SP7 4 b ' comftfll 4 aZm-oXmtbftU IfJJtCtt 
JtT 3&»fettS<VFff h 7 y r*g7 4 ^rlUIi^iB OftJt. A 

(-777l74^IfcJ;(;h777*«!5 6cOI*lMffi 

(f-777i) izimLtz*tx't><?>mj£<DWg 

mX'HC u (I) hfacTMVS) tfEUGt MittM 

lx. suG&j&fo (&mm) *^7-y7°B±{=ittati. 

[0083] vIcOHJfefrlJTIi.. H777S74' ICiS 

y^ y y rtomt ®*b}&&&>mz£ v s /fxcDtixmAn 
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[0084] tfAmxniZ&Mt'hy-yTm 
4 (OmfHL 7 4 a <D5t& £ * & < 1 1 h fc h 7 -y 7 

< * s «5 1' ) ifiv y -y rmiz mm- s s 

4(cfettl»ffl^f+*^0Ai=5r<, UJPttifiWlBiffM 
^-^V^m'T'APffl^ h 7 yr«7 4 ^31^:7 4 a 
(&KS1) x-mm-t hi: otcZ. tiittW 

[00853 *<7>fi!L ±Msm i njswtcfettsaa^ 
m%>% t tzim&tfz com 2 nrnmrnx- t £>*i 
i». 

[0 0 86] 07H19K. ffiffl h 9 v 71-183 0 t L 

xi}m%m3<Dmmmizx hhv •yymm.nm®.*^ 

f. H7li«BriBBI, 08<i±ffi0. 09lifi$SWC 
[0 0 87] ,I<0h7-y7 o £Sfi<'VN'7i'*y:5'8 0{;L 

SP8 1 ^ffeSBlctfx&AP 8 2*ifS(t^ix, £&B<Offl 

mztixm&uQ 4 tigjssfajn 8 6 1 #Rtt6*vtvi 

[00 88] ^:^:/8 0cDBS22cOffl!lM8 0a, 80 
b. 8 0c. SOd<T>oh. W$\frfh— McOWmSO 
a. SOcCjftmzl&igmyk&n&Q, 9 0WZtl?tl 
JOKMhXUh (09) . ^^'>-?'8 0<DM958 lt= 
Ji. -^£7)11^8 0 al*]COjSi)i*ii8&8 StCgMTf 
SWcWAP 9 2 fc ffi^rOWS 8 0c |*|<D*Sp7j<jIg& 9 0 

8) . Wffl3<7)jSi@*jlS§8 8. 9 011 0 
WifflKSSRSfifc'^t** 9 6 ^Lto^im 
(08) . 

[0089] fflN*ttteffi ( H***) i 9J5rJ&0«« 
^*SAP9 2(^A$ili». 3A£iXJti£!)3*WQ 

ti, fflesoai^D&iffi^aifcss-A^NV^g 6-» 

ffl)JM8 0 c (*|(7)ig!87j<»SS 9 0 c7)ffJ8£SSDh.£<0*> , ig 
IH7j<#f|liP9 4J:'9Sffi$ii. *;*»4>K» (H*« 

•f) s-^-LT?atra7j<«^{CK&. zcDXo^m^ 
\mth v 7 -y 7mttf&mwNQ<r>*.ig 1 i l z)s\^mz 

ttrnttzm^Zixhiolztc^X^h. 
[0 0 90] 07(C5rrj: die W S J>?& 0<0(Wc 

«. #*^ap8 2 t#.xi#a}P8 4 1 tmzvr-v* 

tt<Dfix$m9 8tfW-ft>1xX^&. C<7)Si[SS9 8(i. 

[1 00 (1), 1 00 (2), 100(m)], 
[ 1 0 2 (1) . 1 02 (2) 1 02 (n) ] (C 



Z^XB&LZtlX^Z. 

[0091 J-/J (STIiSffl) (DmiZti^Xte. h7 
7711 0 0 (1) 1 00 (2) , 100 (m) & 

mm.* frizz* imLtz h 7 •yTMztcs.izzmmizft 
tf&£otizLx : J7-??mz%m s tix v . 

[0092] iOPUHKIi. WLt&<?>h7-yZrWLl 00 
(1) (i. ^xy^8 0OfflS8 0b<7)|*lMB5a>£>£l 

tEf h. 2#B<0h5-y7f£l 0 0 (2) li. fi±gPO 
h777S100 (1) *>T»i:2l?UMai 0 4££tt 
TR*t»7>(Iffi8 0 dlC^-5^{aa*^^>Tl6]§t(BI 
S8 0b«(*lE®^-t#Btl^T'®tti-S. h5-yT« 
100 (2) i;fflS8 0bi:«C{if&:Sl 0 6*^^ 
3#Sc0h5 y7H 0 0 (3) 2#g<7) 
F77/S100 (2) OT^t^tP^rai 08S:S(t 
T/^i-'y^S 0i0fflM8 0 bcortMffiA^fiigPtf') h 
77/S100 (1) fc|S|«(C^T(6]#(C>'N'7>'*>-^ 

^SR^^^^^SfiSST'ES-rs. KIT, TSO 
h5-yT«l 00 (4) , 1 00 (5) , •••■tCt>V>Tt 

|H|«tcDEB; ^ - 0 ii ? ti h . 
[ 0 0 9 3 ] ffcfr (£M) <7)?iJ(CfcV^T«i, *{Rlc05iJfc 

«[ 1 02 (1) , 102 (2). ■■. 102 (n)* 5 

tt-S «fc o iz LX iS7 J ?7mz&E.2ixX^& . Zixlzk 

*). mmh7 yTmm<omiz> ! ^^co/fxm^9 8 

fimf$.ZtiX^2>. Srfc, #b777ll 0 0. 102 
(i, /N-7v>^8 0cT)ffli|M80a, SOcfctigg*^^ 
(iJg^LTV^ (09) . 

[0 094] sWJyfSOCDI&mzit. Wimh7-yT 
mmz^-y X& 0 T # ^X?X$:^-C»f SiP * X^^h 
ftft^)F777Sl 1 0* ^ IS^t<bi^TV^?,. CCOfficgBh 
9 y 7151 lOli. /n^^'V^S OcO^Tc7)|fflS8 0 
a, 80 b. 80 c, 8 0 dt=«*4JfcttS«LT 

[0095]#h777ll00, 10 2. 1 1 0(1 

[009 6] Z<r>h7-yr^m.X'ki. h^ xTlSlO 
0, 10 2. 11 0(C««L,Jt«fa* (*H«fe^X-tiC 
u (II) (hf ac) 2) £tt<D < £d$:lgfil;:J:oT^ 
^^-'y^S 0l*lT-|3lRr^§ J: 3 (C^-?TV%S. 

[0097] /N^i/y^S 0<0±MS58 1 Cti. 

(Cu (II) (h f ac) 2) £?fli?£-t*:£^?S (tit 

H£r-th» MQzmA-tztzfrnmmmAa 1 1 2 

A^OW^^TfeO. ?^{=s -e^±*(ci6?SSAP 
1 1 ltfifcltWiTO*. -f-LT. ±^SB8 lcOrtgCC 
(SSI/S3AP1 1 2t7N'7yy^8 0£7)WII!ia80b, 
S 0 dcr)fom.mcO±.mzZtl?ixBf&.2tXfcX V y htt 

coigjgtttKP 114. 116 t^ts-t^mmmsi 1 1 
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8. 1 2 0, 1 2 20<ftft6*rCV*ftr. IKS9H1 1 8 

a. mmmxai 1 2*^s^Tfa£(cB#K/2;A { ->T 
Attain i i 6izmz>. mmmmi2 2iz. fixmx 

□ 8 2 Z&A,-ZWmm\U 1 1 2 kR«fl|<Offl!f3&»«>» 

vjTftzizmmz&tfnxmwpti&u 1 1 4 erst- 

ISi&ISH 2 0<i. #X$AP8 2£if[H]-f&J:oCL 

-cgg?s*sAPi i 2tmmmmi 22 tzmstz. 
[0 0 98] mmMQii. mm&xn \ 1 1 i9&A$ 

[0099] m&m?.a 1 1 2cas?8MQa<&A$ii.s 

*i. H9l«KBBi»l 2 0«ra-ar3B«ii»12 2«K: 

[0100] 1 1 8£#Ed*ifcX8M 

Qti, tffflcOggigttiiiPl 1 6i9(llg8 0d?)S(EU 
lc?g*>T , *ll«:±ao h7 77ll0 2 ( 1 ) C0±« 
astCtttSSil*. 

[0101] 127 T^cO^EUT'^-f i 3 fc, h 5 -y 7* 

S102 (1) <o±»»fcffitt$itfc3KKMQIi, 
■y?1gl 0 2 (1) <D±®£te-5TS£*l&*>. h7 /7' 
1102 (1) cOTffiKit-r&i. * -1*^:1^1 04 
Sr^LT2#a<0h7-yT«l 0 2 (2) 0±««k:ff 
TU ^(iO h5-y7lgl 0 2 (2) tf>±ffi£<£^TeS 
ili£*>, 1^77 71102 (2) <0TffiK3f-fl>£, * 
^«1 06, 1 0 8£:)>LT3#B<Ob7-y7l£ 
102 (3) *>JJB»fc:aTU jaTJJEfcHttOiSfl 
HX'T^hy v^WLl 0 2 (4), h777ll02 
(5) . ••••Sr)il&ai§-f£.. HMQIJ, fi 

mzmrnvvvrwii 1 oic&tu nob777«i 

1 ofr^mB.m\£u&b*W'>xmm'7>'7 1 2 4eig 

[0 10 2] Z<7)£?t,Z, fi±g?Oh5-y7-«l 0 2 

(i) fctt»$*ifeaeKMQ36«, *v^*»fe«^*t=« 

»:#h577«1 02 (1) , 1 02 (2) , 10 

2 (n) , 1 1 OfcfifcoTSHiareK |g?g^tiia8 6 
^ii-pTIiig^? 1 2 4tclsIiR$n&idec=3r-5TO 

[0103] £fljO$}SaB l 2 2fc#ES*lfca5»M 
Q(i. aEflMMKRHtUJa 1 1 4 i 0 MS 8 0 bcDfifS^ 
K?S*>T. £WBLtK*>h7-y:r«l 0 0 (1) <7)±M 

<T> V y >y TlS^JtCfc t , Ig&M Q{i±ISfc HfcOS 

(1) , 100 (2) , 1 00 (m) , 1 1 OSrfis 

*>oTS£iliS*>. 3l?Sflfl±5n8 6 2riir>Tlg?S^>^ 1 
2 4 ill) i 9 tc^r o T V* £> . 

[0 1 04] Srii, H9(c*-fi dec, &h77r«l 

00. 102 izumzK&mz&^WLMm- 1 2 6 otr 

9W+£>ixTi>&. ±iecOi StaBRMQSrfiWfrfiB* 



. feWm? 1 2 6 ft* LT# h 7 -y TWL 1 0 
0, 1 0 2&»$i££iot&^Tt^>. 3Nfc, II^B 
hy-yTWil 1 0(Ct,|5j«<7)ii#^UhP5rlX0ttttl> 

[0 10 5] Z<Dby-y7°3iW.X'te. SijS^y;? 124 
(H^rtirT) £t£17, Z<n#V7<r>&U*Wm 
1 2 8£:frLTIS?g2SAPl 1 2K««LT^S. 

1 2 4lzKm£fdmW2tLtzmmMQ&X>7 

xwsi 2 8&itLxm6.mz.ni 1 2(cj*oii^, & 

[0 1 06] Z<r)h?-yy°giW.£minmB.CV 
DgBCtSttSftS h 5 77813 0 1 L"Cfflw^4*& 

[0107] h y y rt LTiiis-r&iaii, 

gfi OBr^tfWfeSJittKfekitf 2 5° CT-jSW^CWtf 
SP*^AP9 2(c«te;*ix.?>. Z\<7)i§>mZtl*ii$£l* 
CW*VN>7£/>-^8 0<?5SlilM8 0 a. 8 0 c l*KDi§P 
yJ<jI8888, 9 0£atfi4£4:t\ 'v^V^SOtfW 
ilS80a, 80 ct,Z®tg£tttmMLX^2>&hyv 
71100, 10 2«i*v2 5' Cf3&K(C}$^$i"U a> 

[0 108] *'X#A0 8 2l:li, SS^>-7*2 6*^ 
^SESv^tf^ASixS. ±Ifit^idtC, CKOgWvtf 
*<i, h5-y7WRT*4RJE»l±»OCu (II) (h 
f ac ) 2) «r*^V>6. *AS#ut^*3*»» 
ML Pifll*5h5-/7« [100(1), 100 (2).- 
■■. 1 00 (m) ] . [ 1 02(1). 1 02 (2) . •• 
••. 102 (n) ] cOrtiCMSfttV^y/f 

*»S8& 9 8 T^-? : Jv7&M<7)%\fii.U 8 4 ffll 
£Stft*. -1C1T\ #b777lt:fcW« h7 77* 
f*0+*«i=m V V ^SSS§ 9 8 IZW LX V ffi$r 

&i>xw (±h777i) . znmmnmzmffi (§tih 

7771) £-t£>. 

[0109] ±ie<Oi 3 K LT*'^cl889 8 SrSiUx?.^ 
(c, tfxii. ayy??yx<7)i&\^xim9 8ftX'E. 
mZi\%tfe>&by-v7'WL10Q, 10 2, 1 1 OOfc 

trs (±h777i) ztuzxr). ax 

*<T>C u (ID (hfac) 2A*±fetfifl]&Jg (*<)2 5 
• C) T^$ilT<88IL. «rl±lL^ll(*:OC u (II) 
(hfac)2lih7 •y7*ffi-hCS^t^(i#^f-r-l>. 
[OllOliCT, h777S100, 1 0 2. 1 1 
0^*T(i, *'X«An8 2(Cj5^{5fCu (II) (h 
f ac ) 2^SSSii#<^:l»ffll6l*^ , 7. iSSL/cS 
£{2S-C(i«&#B?) b 5 (^t ilfl02 
(3) ) *WMflR»#Btf> h 7 771 (fciitflOO 
(2)) iOt«SJIti^<^l>ffl^*>l». oiO.U 
.WBcOl-7 7 7« ( 1 0 2(3)) lyjii^TtS (±h? 

iU>i(tC u ( II ) (hfac) 2*^8* L^f V%. dit 
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t,ZttlX. GZSl&mcOhy vTWL ( 1 0 0(2)) 

frhmtix <hffxt mm* fzamm-z&m 

Cu (II) ( h f ac ) 2*5«*L^<^. 

[oi in -swx<±, mmi 04 . io 

6. 1 0 8$rjiHTMfflh7-y7*l 00, 102<t)S 

W^V^i-CfiftS^*, iix^pmc u ( II ) ( h f a 
c)2* J *h7"/7ll 0 0, 1 0 2<50Sffi (SiJh^y 

[01 12] Zcohy-vTl&WX'ii. #h5-y7l£l 0 

0, 10 2. 1 1 0Ob7 7 7W7 7f««S$ 

ilT^ScOT', tffftLrtiCu (II) (hfac)2(2h 

[0 113] ±E^J:p^h7 yra«ElCJ: , 9Cu (I 
I ) ( h f a c ) 2<^«*S#ffli$l^/Wc»L7t<5£.fi. 
th5>->"C, Cu (II) ( h f a c ) 2co®JRf£gl£fr o 

[0114] SJRti^SliSKkL igfS^tftl&g&J: DJftJgtf) 
M&S£*:i:i.tf5 0' CT'iSI)tM<CW£;fif)l?|cSAP 

9 2 Kffi&lT ■& . i WiSfSS fefclMMcWQ&'N* y'y 
;/8 0<7)MlIIM8 0a. 8 0 c|*Jc0igi9*iiK8 8. 9 
0«r3ai4£l:"C\ ^^^'y^80<Oil(iS80a. 8 

0 2(i#)5 0 4 C<F>T&mzm.#>htlZ>. 
[0 1 15] %LX. m&9V7 1 2 4^>7°$:8I!J 
Sit, ±MiLtiii%mmmiisffl*Z®i>*tZ. ztnz 

fcltifcfrBfeO h 5 7 7« [1 0 0 (1), 1 00 (2), 
100(m)]. [ 1 02 (1), 1 0 2 (2) , 
102 (n)], 11 OZfcfr^XZ&m-h. & 
h777S1 00, 1 02, 1 1 0<7)h5yTffitCft2ff 
LTV^Cu (II) (hf ac) 2«r»JWL'S:* t 6ftV^ 

[oii6] *nmmx'ii. ±ieo i a h 5 y 7* 

10 0. 1 0 2^m^fflS (^5 0* C) l:»tSi 

tuz. mmmwfr 1 2 6 izx ot# h77nio 

0. 10 2. 11 0£Jiijj$-t2:S^fc(Cj:9, Cud 
I) (hf ac) 2cr>mM£9)m&<'UOZktfX'$2>. 

[0117] ttz. mmMQzmmzit&zkizx 9. 
im&j'jr-AcommMQX'c u (in (hfaci znm 

M$.tz\i.\m.* i n oZkfi<X'£&. 
[0 1 1 8] #h777ll 00, 1 0 2, 1 1 
0 ^ h 5 y Tffl £ 7 y £gJB§ JDI LT U S 0>T . ElRJtfi 
fI«f(C h 7 y rffi**R« • gitthiSZixtf* <, 3> 

[0 1 1 9] Srfc, ifBcO^iSffc&lcfcWC. I£?gMQ 
<i. iOtNUHctt, by-yyifcizi^xii 



of 0. «S*S<0#h7-yr«c05iHcoliJh5 y 

7 y r^osffliosii h77 rmizim&im&immz 
[ 0 1 2 0 ] &t>&< mm-r&&Mi3m&B(r> b y -y 

7*1 0 0 (1) . 100 (3). 102 (1), 

1 02 (3) , ■•■ <7)i5hXm (±h7 77ffi) X'$> 
h. Ztl^by y7'ffi(C{iaS*SMQ*5+7i-ff#jS-3T 
«*S£ft&tf9T\ «fl/cCu (II) (hfac)2<0 

[0121] 1 2 4c7),-K>'7'i&it^-CIEJR«lift 

^^T^-ti-St. h 5 y 7*1 0 0. 10 2. 1 10 
J:0^V^i:$it3tCu (II) ( h f a c ) ItmSSM 
Qtt 1>(,Z?><7 1 2 4rt(CJR*$^»®$il-S. £*> 
^>^1 24(CJR*L^j§?e[$r3iaa-rSC:i:^J;t9. C 
u (II) (hf ac) 2£Cu (I) hf acTMVSC 
'J tM ^ t # 5 T'§ 4 . 

[0 122101 0-01 3C. <ft&h7y7"3£S3 0 
fc LTifa^m4 ^HifeWe «fc 5b7 >y7-&g<08t(££r 
Tjrf. 01 O*>J:tf01 3li£iac7«ffi0. El Hi 

h7-y7*i:^gi5«w®0. 0 1 2imm<r>±mm 
x-hh. 

[0 123] Z<7)byyT3iWc?>^'J : J>? r l 3 0ti, 

miim^MntztuiTivt-^M,^^^. wish 

»tS*t»«SfLT^4. t\Wv7\ 3 0<0±gl 3 
2(3^'7.^AP1 3 4fciI/^aiPl 3 6*^t^ixT 

[0124] t^VV? 1 3 OrtOSHKi^'frgMcSIS 
$iiJt^fci.tfr;P5-7^*^^r*Piai 38^i0 
-*f(^fe)^S14 0, 14 2tC7)-S'J$^. Clfi^co 
Ml 4 0, 14 2(iPSSl4 0<7)TSSty^> ; y^® 
t c7)ra(c^$^MP 1 4 4 5r^- LTiiji LT . 

[oi25] tmcom 1 4 o rtcrii. 

k x.lfT>l> i-V^fr^Zimnby y7mi 4 

faPili. APPJ (g±S8) T-St7<#<, T8£<7)JK«!I^ 

[0126] 2EfflltfOM 1 4 2l*Hl(i, J»e«tt<»5*f»fc 
t HiriVs.-^^htchW^^Yy-vVWil 4 8* ? 

ra^(±. ±8W>«SMY*fc A§ < . TSS^fflPiacrsi 
*^T»^(=/h$<=3rl>J:a^lS«$ti.T^-g.. tot 

[0127)^1^7771146, 1 4 8tCli. 01 1 



(& 3))00-256856 (P20OO~25(58 



0 5 <n h 5 y rssstctsit* h 7 v 7 4 1 mmz , 

mftfll 5 0«0?LgS-AP(fflT'gt^:#< U TcTi (ft 
□III) (;vK{5fc-<^C/h$<^SJ: olzLXL X\\ 
**l-Nl*>h5-y7lK14 6, 1 48Cl:B(t*ffl 

[0128]#h777lgl46, 14 8^1(1^7 

feO«iBC*>7 -y««KllllI*«itSit4. 
[0 1 2 9]A>)yy/l 3 0l*lT\ *h5-y78U 4 

6 (14 8) li-n^m.-^.nmi 52 < 1 5 4 > k* 

KTOECSHrSiiTV**. 121 ICyjrtJ: die, #h7 
•y^S 14 6 (14 8) Offlttfllf 4— *t«oaPPt»fcS 
B3d$» 1 5 2 (1 5 4) SriSIf STfli P3^ 

OIWP 1 5 6 ( 1 5 8) tfl&tf&iiX^h . m\&£ft& 

1 52 (1 54) fctt. ^h777tl46 (148) 

^Tffl{c«JC-r-s»^${iB(c§?j©K<7)7K : ¥^a5i 6 0 

(16 2) jWBHt&iVO**. 01 0tf5«ATfc«»T 
«, #* 3 FSJMS 16 0 (1 6 2) tftftRBflP 1 5 6 
(1 58) «0jfi*W5rfcHCI*IHT. #h5-y7lR14 6 
(148) £fflj#LTU*. 

[0130] «£tt$ftf>l 52 ( 1 54) ii±S 1 3 

*^aj»tc«»^o4**t:«WN'- 16 0 (16 
2) jWR9ff»t6*vC^6. 

[0131] #h577lR146 (148) Cf«Lfc 
Cu (II) (hf ac) 2£0I|W*fc£'li. £Oiftf£ 
6 0 ( 16 2) £01 2<^Epo 
armcBStfcHW. Zo-fht. >\*7i?V?\ 3 0|*IT' 
«*#E£fM* 1 5 2 ( 1 5 4) <0**T3E#MB 1 6 0 

(16 2) tfffiPIBHn 1 56 (1 58) OMWWrmtClftl 
<Z£lZ%<>). 3-h5-y7l£14 6 (148) jWkvC 
WW*. 

[ 0 1 3 2 ] 0 1 3tC^T i 3 C, 1 5 2 

(154) j&»4>*MX'ClMfLfch5-y7 , «l 4 6(14 

8 ) (± . *tl¥tl<Dm 14 0, 142 ^jggBlcS^a^r 

*. 

[0 13 3] :»h9»7lMTU. t\*>\/V7\ 3 0 

rt^Pia i 3 sfcii&oraeBE^flti&sft* <t 5 tc±« 1 

3 2CSHR«te»l 6 4MBM*MiTH*. ±S1 3 2 

icii. doassttttHi $A\rJMm-hmm 

Adl 6 6A*SMtfcivO**. CKoasaWAPl 66J: 
0^?gMQSrffi*&-r*t. ^?gMQ(il^ai 3 8±««0 
UtajDl 6 8«J:9liai 3Qt,Z^X^ : Jy^l 3 0 

[01341M 1 3 O<OHlB0>TJS»£ttS 

P 1 7 0jM3W><»ft.T^*tf>T\ JJEOJ: 5CSRiR«te 
SSI 6 4 5r^LTtt^$ix^Sg>lSlVIQ{iyN'>> ; >-^l 3 



SI 4 6 ( 148) itmmMQlZ^tih. 
[0135] WiS>?l 3 OttfiiECCttlSttafiBrtC 

\mi 7 2* 5 ^$ix, s-cnmi 7 2co*izm%femm 

?1 7 4#&9tftt£>ftTV^. ±f£<OcJ:3lctTyN'7 
i^'l 3 0C0&X'hyyZmi 46 (148) £^?g 

MQoitTv^rai. zfihom^mmfF 1 74*^ 

»UT««#!BW> h777lgl46 (14 8) fcgtft* 
4*.. (Cu (II) (hf ac) 2) (7)}§8?£{!1 

mth±o\,zLX^Z>. 

[0136] msB#rBi<ojSiitc x -ixwsm (cud 

I ) ( h f a c ) 2) jWK»MQfc:igtt&X^f$r<j>. »§?S 

jRaiPi 70*9 s»»ji-(=ko ait xxm-tzzuz 

£9, Cu (II) (hfac)2Ku (I) hfacT 
[0 137] Zcr>h7-s7°3im.X'i>. XXfMi&m 

mcDiE,m*mmw.m& s &Wztix^z>. t\*?wy\ 3 

O^HPJtBKiStSTkSAP 1 7 6 itf^ttP 1 7 8# 
JROttJt^ftTV^. 3ix^cOiap7«3IAP 1 7 6*3<k 
iXgfffiP 1 7 8<i, f\tji?V?\ 3 OO-ff 

ztzitmk&tkco&mfcm&coteffi&iiTsmmzzti-? 
wsmztix^z. 

[0138] h 5 y 7-a^B#tC«±H)TS^ffliaglCiSIH 
3ftfc*WQ*Ml£{ttte3*u (Cu (II) (h 

f ac ) 2) W0WB#lc(iBfrS<7)JDS*?aS{c:vaP$ii7t 

[0 13 9] ZCOhy yymSX'lt. A^y>/13 0 
^Jg&(CfiML^?aMQC0ig£ 0£0*(C 1-77711 
4 6 ( 14 8) ZmiXmmm (Cu (II) (hfa 
c ) 2) «*%£(i(3^^^[IUR-r 
*^t* J f#*. 

[0140] ±IBL/S^3 cy)HJ6^J«0ffiig h77 
TSUffcHUKC, C^SdtWVfc. 4h777l^77 
SSJflgJol LT vvfc ?rc\ h v -y r3H£4>I2#r£iJ!BjA*£ 

V\ 

[ 0 1 4 1 ] =5r*S, ®Wm<?)tc#>1litmZlttc& Vyv 
y'WL 1 4 6 (1 4 8) £ff-fe -y h-f*(C(i, ±^132 
Sr^L-C^^1 5 2 (1 54) fc-^VN'?^^^ 1 

3o<o*Mcuxoaju immi 52(154) i:*h7 

7 7114 6 (14 8) £ffi*0{7T*><o, )\*7W7 
1 3 0<7)4"(cM-r. 

[0142] tLh. ffjWrSIWIIlco^TKWLfe**. 

j>*. mz. isiLtzmmmx'immffxzcu (n 

hfacTMVSt L/L-*v ffi!C0*^-((:-&tt2r^*' 
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mm<o®Kc v d tnmPMmteuz t wa wr* 
h. 

[0 14 33 

[ 0 1 4 4 ] #?ra<7) h ^ -yrgBlci/ttf . 55 
fc, #&BJ3<9h 7 y Affile «tix(i\ h5?:rLA:3r« 

[B2]Cu(Il) ( h f a c ) 

[03 i mtemtti^xhy vrmzzmw&thft 

[04 ] m i commmiz x z> by-y ?imoyitm&*& 
mmmx'hh. 

1 0 5 i m 2 comnmiz x&by-y r^scomm^^-t 



[ 0 6 ] m 2 £7)H^<7) b ^ y t fctt !> h 5 -y T 
[07 3 m3crmt&Wz£& by •vT%m<F>m$.Z*? 

msammx'f>h. 

[08 ] m3CDmtkM££z by yrigs^flus^-f 
immx'&z. 

1 0 9 ] 35 3 cOHSSWW h y -y T gSlCfctt h b y y 7 

WMWfomi^tTmffimx'h & . 
[0io] m4com&mtzi& b y yr^m^WL^ 
•tm&wmx-hh. 

[0113 m4(T)mt&m<r>by ■yy^mzism b y -v 
twos x V3&t&tt<7)mi8.zii?t¥mmx'h & . 

[0123 W.4cnmMmz£h b y ■•/ T§£B<?>t8j£Sr^ 

^■immx-hh. 

[0133 §S4<05IJfeW;:J:& h y ••/ 7-^art<0HUR^ 
3?S!*cO^£^Thi£BJjK0-CJ>l> . 
[»#*>iKBH3 
1 0 

12 wfwtxw/m 

tea&by'yy&W. 
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